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FIGURE 6. Fluorescence excitation and absorption spectrum of phycoervthrin 3435 (Rho-
domonas lens). Excitation spectrum was fully corrected for instrumentation factors.
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FIGURE 10. Fluorescence emission spectrum (fully corrected) of phycoerythrin 343
{Rhodomonas lens). The sample has an absorption of 0.05 at 345 nmin a l-cm Light
puth. The emission spectrum was taken on a sample in pH 6.0, 0.1-10n1c strength
sodium phosphate buffer at room temperature. Excitation of wvarious wavelengths
thraughout the visible absorption bund gave identical ennssion bunds. Picosecond
time-resobved fluorescence kincucs studies have demonstraied. however, that the
cmission is not completely homogenous. A small amount of Tuorescence leaxage

doce occur from higher-cnergy “sensitizing chromophores.
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FIGURE |.  Absorption spectra of allophvcocyanin (APC). C-phyco-
cvanin (CPC). C-phycocerythrin (CPE), and chlorophyll (Chl «). Chloro-
phyll a is dissolved in acetone. and the purified biliproteins are 1n pH 6
to 7 sodium phosphate buffer.
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Table 1. Surface chlorophyll a, phycoerythrin concentrations and cyanobacteria abundance for
1994 at the California Current sampled during the CalCOFI cruises. Data presented as average +
standard deviation and range of values encountered in parenthesis.

Cyanobacteria
10 (cell 17

PEB cell”
(fg cell)

Chl a + Phaeo
(ug1™)

Date Phycoerythrin
-1y
(ngl)
January 0.092 + 0.123
(0.0037-0.425)

March/April  0.042 + 0.088
(0.0019-0.512)

October 0.084 + 0.120
(0.0017-0.236)

Annual 0.069 + 0.11
Average

12.0+ 10.6
(0.088-56.0)

10.15 + 9.68
(0.088-36.3)

13.7 + 18.6
(4.08-51.3)

452+ 4.43
(0.29-20.8)

6.08 + 7.27
(0.82-25.4)

8.1+4.91

0.56 + 0.68 A ET
(0.13 - 1.91)y iange.

0.55+ 1.34
(0.08 - 7.23)

0.49 + 1.18
(0.08 - 5.75)

0.54 +1.09
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Fig. 3. Contours of field concentrations of Svneclhococcus-tvpe

cells and their phycobiliproteins: (&) concentration of

extracted phycoerythrin-543 (PE-343, ug 174 (b) distribution

of Svnechococcus cell concentration (10° cells 171}; (c) esti-

mated PE-343:cell for Svnechococcus spp. (X107 ug PE
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Fig. 2. Extracted phvcoervthrin from field populations ( )
and from Svnechococcus clone WH7803 {(——-) excitation {460
to 540 nm) and emission (330 to 600 nm) spectra in Trizma
base and sodium EDTA buffer, pH 7. For emission spectra the
excitation wavelength was 520 nm and for excitation spectra
the emission wavelength was 562 nm. Fluorescence in arbi-
trary units. Excitation peaks at 495 and 543 nm correspond to
absorption by phycourobilin (PUB) and phyvcoerythrobilin
(PEB) respectively
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Figure 4.- Absorption spectra of phytoplankton in the Arabian Sca showing absorption shoulder at 545 nm corresponding to

phycoerythrin absorption: total absorption (thin line), detrital absorption (thick line). Courtesy of Dr. K. Carder, University of South
Florida.
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Figure 3.- Surface phycoerythrin (PE) concentration in the CalCOFI grid during April
1994, in 10> mg m™. Pigments estimated by in vitro fluorescence emission on a fosfate
buffer at pH 7 (Vernet et al., 1990).
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Figure 2.- Surface distriboton of eyanobacterin abundunee ~ il and during
S1of2- oo~ Cells counted

. . , -1 . . .
April 1994, in cells ml™. Concentrations varied from 2,12 1

on a fluorescence microscooc. in cotlaboration with Mso T o 8N s senpps

Institution of Occznography.
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Figure 1.- Surface chlorophyvll ¢ distribution o the CooCOF orc o Annl 1994
Concentrations vary from (L0810 375 me m & Piomenisexiciee 0 soctone and
measured on a Turner Designs fluorometer.
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Table 1. Surface chlorophyll a, phycoerythrin concentratians and cyanobacteria abundance for
1994 at the California Current sampled during the CalCOFI cruises. Data presented as average +
standard deviation and range of values encountered in parenthesis.

Date Phycoerythrin Cyanobacteria PEB cell™ Chl a + Phaeo
(ug 1™ 10 (cell 17 (fg cell™) (ug 1™
January 0.092 + 0.123 12.0 + 10.6 13.7+ 18,6  0.56+ 0.68
(0.0037-0.425) (0.088-56.0) (4.08-51.3)  (0.13-1.91)
March/April  0.042 + 0.088 10,15 4+ 9.68 4.52+4.43 055+ 1.34
(0.0019-0.512) (0.088-36.3) (0.29-20.8)  (0.08 - 7.23)
October 0.084 + 0.120 16.24 + 14,17 6.08+7.27 0.49+1.18
(0.0017-0.236)  (2.13-52.8) (0.82-25.4)  (0.08 - 5.75)
Annual 0.069 + 0.11 12.79 £ 3.12 S.1+4.91 0.54 + 1.09

Average



Table 1 summarizes the similarities and differences between cyanobacteria and
cryptomonads (Gantt, 1979; Glazer, 1988; Hill and Rowan, 1989):

Temperature

Distribution

Phycobili-
somes

Phycobili-
protein
number

Phvcaobili-
protein
type

Absorption
maxima
1 vivo

Fluorescence
emission
maxima

in vivo

Auto-

fluorescence

Microscopic
epumeration

Cell size

Flash
fluorometer

Flow-through

CYANOBACTERIA

tropical
temperate

coastal
open ocean

present

all 3 pigments

phycourabilin
phycoerythrin

phycocyanin
allophycocyanin

PUB: 493 nm
PER: 5345 nm
PC: 645 nm

PUB: none
PEB: 565 nm
PC: 665 nm

N

7

h

nm

FL.EM. 575 nm
(vellow)

0.5-1.5uvm

ves

CRYPTOMONADS

tropical
temperate
polar

coastal

absent

only I of the pigments

phycoerythrin tvpe |
phycoerythrin type 1
phycoerythrin tvpe 111
phycocyanin type [
phycocyanin type 1

PE 1. 545 nm

PE I1: 355 nm

PE I1I: 566 nm

PC I: 585, 645 nm
PC 1I: 588, 615 nm

PE type I: 585 nm
PE type II: 580 nm
PE type I11: 617 nm
PC I: 655 nm
PCII: 637 nm

380 nm

FL.EM. 575 nm
(vellow)

2-20vm

ves



LHE of PE = + glycerol / - glycerol [rel. units)

+ g yceral / - glycerol [rel. units]
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